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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

Priority 

1. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). The certified copy has been filed in parent Application No. 
10/761217, filed on January 22, 2004. 

Information Disclosure Statement 

2. The information disclosure statements filed January 22, 2004, August 17, 2004, 
May 17, 2005, and January 4, 2006 have been placed in the application file and the 
information referred to therein has been considered as to the merits. 

Drawings 

3. The drawings received on January 22, 2004 are accepted. 

Specification 

4. The specification is objected to because of the following informalities: the 
typographical error "tan" should be changed to 'than' (p 9, line 10). 

Appropriate correction is required. 

Claim Rejections • 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 3, and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
US 2002/016554 (Nemoto et al.). 
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Nemoto et al. teach a lithium secondary battery that has a pressure release valve 
at the end portion of the battery as a safety mechanism for preventing accidents caused 
from the rise of a battery's internal pressure due to evaporation of electrolyte solution in 
the case where the battery temperature rises by over-charging or over-discharging (as 
applied to claims 1 and 3) (para 0141). Figure 14(a) and 14(b) show the ends of the 
battery. Groove [85] in figure 14(a) acts as a pressure release valve, since it is torn due 
to mechanical weakening caused by the rising internal pressure, thus releasing the 
internal pressure (para 142, lines 6-16). In figure 14(b), metal foil [83], which covers 
hole [86] bursts to release internal pressure making it a pressure release valve as well 
(para 0143). It is inherent that these pressure release valves would only open when 
internal pressure of the battery reached a certain pressure that can be preset (as 
applied to claims 1 and 3). This pressure check system that starts when battery over- 
charging commences inherently would release the internal pressure (in the form of 
evaporated electrolyte solution) before an internal short-circuit occurs (as applied to 
claim 1). Additionally, the battery structure in Nemoto et al.'s invention can be applied 
to batteries used as a motor driving power source, such as an electric vehicle or a 
hybrid electric vehicle (para 0053, lines 15-19) (as applied to claim 6). 

Claim Rejections ■ 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nemoto 
etal. 

The teachings of Nemoto et al. have been discussed above and are herein 
incorporated. 

The difference between the teachings of Nemoto et al. and claim 5 is that 
Nemoto et al. do not teach that the amount of electrolytic solution provided to a lithium 
ion secondary battery is equal to or larger than the amount shown by the inflection 
point. 

However, the optimum amount electrolytic solution to be used is a result effective 
variable based on the rate of gas decomposition and the internal space of the battery. 
Discovery of optimum of result effective variable in known process is ordinarily within 
the skill of art. (In re Boesch, 205 USPQ 215 (CCPA 1980).) Selection of optimum 
ranges within the prior art's general condition is obvious. (In re Aller, 105 USPQ 
233(CCPA 1955)) 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time the claimed invention was made to alter the result effective variable of the amount 
of electrolytic solution provided in order to optimize the amount provide with respect to 
the space available inside the battery and the decomposition rate of the electrolytic 
solution. 

8. Claims 2, 7-9, and 11 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nemoto et al. in view of US 6696197 (Inagaki et al.). 
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The teachings of Nemoto et al. have been discussed above and are herein 
incorporated. 

As to claim 2, Nemoto et al. does not teach that the safety valve is activated ten 
seconds or more before the inside short-circuit occurs. However Inagaki et al. teaches 
the fact that the electrolyte (electrolytic solution) can be ignited by a hort-circuit. 
Therefore the gas decomposed from the electrolytic solution is flammable as well. 

The motivation for venting the decomposed gas prior to short-circuiting, as taught 
by Nemoto et al., is to prevent this situation. Ignition is therefore a result effective 
variable of the time that decomposed gas is released and the time that short-circuiting 
occurs. 

Applicant shows that as time between decomposed gas release and short- 
circuiting increases, the likelihood of ignition decreases (figure 3). This relationship is 
what would be expected, as Ingaki et al. mentions the flammability of the electrolytic 
solution. Discovery of optimum of result effective variable in known process is ordinarily 
within the skill of art. (In re Boesch, 205 USPQ 215 (CCPA 1980).) Selection of 
optimum ranges within the prior art's general condition is obvious. (In re Aller, 105 
USPQ 233(CCPA1955)) 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time the claimed invention was made to activate the safety mechanism for a time longer 
than 10 seconds before the inside short-circuit occurs in order to prevent ignition of the 
decomposition gas. 
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As to claims 7-9 Nemoto et al. teach a lithium secondary battery that has a 
pressure release valve at the end portion of the battery as a safety mechanism for 
preventing accidents caused from the rise of a battery's internal pressure due to 
evaporation of electrolyte solution in the case where the battery temperature rises by 
over-charging or over-discharging (as applied to claims 7 and 9) (para 0141). Figure 
14(a) and 14(b) show the ends of the battery. Groove [85] in figure 14(a) acts as a 
pressure release valve, since it is torn due to mechanical weakening caused by the 
rising internal pressure, thus releasing the internal pressure (para 142, lines 6-16). In 
figure 14(b), metal foil [83], which covers hole [86] bursts to release internal pressure 
making it a pressure release vaive as well (para 0143). It is inherent that these 
pressure release valves would only open when internal pressure of the battery reached 
a certain pressure that can be preset (as applied to claims 7 and 9). This pressure 
check system that starts when battery over-charging commences inherently would 
release the internal pressure (in the form of evaporated electrolyte solution) before an 
internal short-circuit occurs (as applied to claim 7). 

The difference between the teachings of Nemoto et al. and claims 7-9 is that the 
safety mechanism used to discharge the decomposition gas has an underlying basis of 
two times the first time is from overcharging to discharging and the second time is from 
overcharging to inside short-circuiting (as applied to claims 7 and 9), with the difference 
between the two times being ten seconds or more (as applied to claim 8). 
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However Inagaki et al. teaches the fact that the electrolyte (electrolytic solution) 
can be ignited by a short-circuit. Therefore the gas decomposed from the electrolytic 
solution is flammable as well. 

The motivation for venting the decomposed gas prior to short-circuiting, as taught 
by Nemoto et al., is to prevent this situation. In order to do this, the two aforementioned 
times must be found, and the difference between the two times provide the amount of 
time between the two provide the time that is available for venting, which can be used to 
ensure the completion of venting before short-circuiting (as applied to claims 7 and 8). 
Ignition is thus a result effective variable based on the two previously mentioned times 
(as applied to claims 7 and 8). 

The applicant shows that the longer the time period between the difference of the 
two aforementioned times, the less likely ignition will occur. This relationship is what 
would be expected, as Ingaki et al. mentions the flammability of the electrolytic solution. 
Discovery of an optimum of result effective variable in known process is ordinarily within 
the skill of art. (In re Boesch, 205 USPQ 215 (CCPA 1980).) Selection of optimum 
ranges within the prior art's general condition is obvious. (In re Aller, 105 USPQ 
233(CCPA 1955)) It is also important to reiterate that internal pressure is directly 
affected by over-charging and increases due to the evaporation of the electrolytic 
solution (as applied to claim 9) (Nemoto et al., para 0141). Therefore the pressure at 
which the safety valve is preset to open can be calculated with respect to the difference 
between the two aforementioned times. 
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Therefore it would have been obvious to one having ordinary skill in the art at the 
time the claimed invention was made to base the activation of the battery's safety 
mechanism on the two aforementioned times (including their application to internal 
pressure) in order to prevent ignition of the decomposition gas. 

As to claim 1 1, the difference between the teachings Nemoto et al. and Inagaki et 
al. do not explicitly teach that the amount of electrolytic solution provided to a lithium ion 
secondary battery based on the difference between the first and second time. However, 
the amount of electrolytic solution that can be provided to the battery is inherently 
dependent on the amount of internal space of the battery, the rate of gas 
decomposition, and the opening of the safety valve. The safety valve (as taught by 
Nemoto et al.) is pressure dependent, which not only indicates the amount of gas 
decomposition but also relates to the difference between the first and second time (see 
rejection for claim 9). Since the discharge of decomposition gas can be linked to the 
amount of space in the battery and the pressure inside the battery, a relationship can be 
drawn between the difference between the first and second time and the amount of 
electrolytic solution that can be supplied to it. 

9. Claims 10 and 12 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nemoto et al. and Inagaki et al. in further view of US 6437542 (Liaw et al.). 

The teachings of Nemoto et al. and Inagaki et al. as applied to claims 7, 9, and 
1 1 have been discussed above and are herein incorporated. 

The difference between claims 10 and 12 and the teachings Nemoto et al. and 
Inagaki et al. is that charging current is not a basis for the preset pressure of the safety 
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mechanism (as applied to claim 10) or for the amount of electrolytic solution provided to 
the lithium ion secondary battery (as applied to claim 12). 

Liaw et al. teaches that internal pressure can have multiple dependencies 
including time, operating temperature, ambient pressure, voltage range, current level, 
charge inputs (col 2, lines 19-26). Time has already been established as a variable that 
affects both preset pressure and electrolytic solution amount (see rejections for claims 9 
and 11, respectively). Since none of the aforementioned variables are asserted to be 
more critical than another, it would have been obvious to one having ordinary skill in the 
art at the time the claimed invention was made to preset the pressure and to provide a 
certain amount of electrolytic solution , (as applied to claims 10 and 12, respectively) 
using any of the aforementioned variables (current level, in this case) in order to safely 
vent the battery before short circuiting and in order to provide the necessary amount of 
electrolytic solution needed by the battery. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugenia Wang whose telephone number is 571-272- 
4942. The examiner can normally be reached on 8 - 4:30 Mon. - Fri., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



GREGG CANTELMO 
PRIMARY EXAMINER 




